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Ourresearchgrouphasrecentlyundertakenthevibrationalstudyof severalsolid
solutionsof geochemicalndenvironmentalinterest[1,2].In thepresentwork,three
d~fferentsolidsolutionswhoseend-membersaretheorthorhombicsulfatescelestite
(SrS04), barytes(BaS04) and anglesite,(PbS04)are studiedusing FT-Raman
spectroscopy.The synthesisof thesecompoundswascarriedout by themethodof
Kornickerelal. [3]addingthecorrespondingcationicaqueousolutions(asnitrates)to
a 6 M solutionof sulfuricacid at roomtemperature,With this procedure,the
precipitationof leadcomplexhydroxysaltsisavoided.
SampleswereanalysedbypowderX-raydiffractionandthecrystal-structurec ll
dimensionswererefined.Thedifferentuni!.cellparameterschangelinearlywith the
chemicalcompositionof thesolidsexpressedasmolefraction.Thus,Vegard'slawis
obeyedand the precipitationprocessis probablyideal becausethe chemical
compositionof thesolidis identicalto thatcorrespondingwith themothersolution.
Figure1 showsthelinearplotof theunitceUvolumeagainsthecompositionof the
samples.Similaresultsareobtainedplottingtheunitcelldimensionsa,b andc.
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Fig. 1. Evolution ofthe unit cell volume (N) plottedagainst
thecompositionofthe solid solutions.
Fig.2. Evolution of sulfateanion v.(A1)wavenumberplotted
againstthecompositionofthe solid solutions.
Sulfateanioninternalmodeshavebeenexaminedindetailbymeansofband-shape
analysisandcomponent,fittingprocedures.The symmetricstretchingmodeVI(A1)
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changesitswavenumberpositionlinearlywiththecationicompositionof thesamples,
ascanheobservedin Figure2,whichfurtherconfirmstheideal,characterof thesolid
solutionstudied.Thecorrespondingfull-widthathalf-heightis stranglyincreasedin
thecentralcomponentsof thedifferentsolidsolutionswhichcanbeunderstoodasan
effectof thepositionaldisorderinducedbyrandomcationicsubstitution.Similarresults
areobservedinthesymmetricbendingmode,V2(E). ,
The studyof the low frequencyspectralregionpermitsto differentiatethe
vibrationalbehaviourofanglesite(PbS04)framthatcorrespondingtothealkaline-earth
(Sr2+andBa2+)sulfates.This findingis discussedin termsof thevery different
polarisingpowerofPb2+andisparalleltothatreportedinthecarbonatesofthesemetal
ions[1,4].
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